Metal-specific effects on metallothionein gene induction and riboflavin content in coelomocytes of Allolobophora chlorotica.
Metal pollution affects earthworm coelomocytes, including their differential counts, riboflavin content and metallothioneins (MT) involved in metal homoeostasis and detoxification. The present work shows effects of Ni, Cu, Zn, Cd, and Pb at the same molarity (1mM) on coelomocytes of Allolobophora chlorotica after 2-day worm dermal exposure to metal chlorides. Numbers of coelomocytes/eleocytes extruded by electric shock and amounts of riboflavin in coelomocyte lysates were significantly decreased in Cu-exposed worms, less diminished in response to Ni, Zn, Cd, and unaffected by Pb. In sharp contrast, real-time PCR revealed a very strong (272 fold) MT-mRNA induction in response to Cd only. The induction was very low in response to Zn, Cu, Pb, and Ni ions (2.6, 2.1, 1.4, and 1.3-fold, respectively). In conclusion, decreased cell counts and riboflavin content are molecular biomarkers of Cu exposure while induction of MT-mRNA is a molecular biomarker of worm Cd exposure.